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TITLE OF THE INVENTION 



DISPLAY CONTROL DEVICE AND METHOD, AND DISPLAY SYSTEM 



BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a control device 
and control method for controlling a display device which is 
capable of displaying multiple screens . 
Description of the Related Art 

[0002] Known examples of display devices include CRT 
devices, liquid crystal devices, plasma display devices, 
projection display devices, and so forth. These display 
devices have display regions , where multiple screens can be 
displayed. Japanese Examined Patent Application Publication 
2001-94900 discloses a configuration regarding multiple 
remote controls being used and multiple screens being viewed, 
wherein aspect ratios and display positions are changed 
according to the positions of users. 

[0003] However, with conventional configurations, each 
viewer could not perform separate control including electric 
power source control according to the screen display state, 
with predetermined commands from input devices . More 
specifically, as an example, let us say that a viewer is 
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viewing a screen on a display device, but another screen is 
also being displayed on the same display device either due 
to another viewer requesting the second screen or the 
display device itself displaying the second screen. In the 
5 event that the viewer viewing the first screen finishes 

viewing and presses the power button, this would turn off 
the electric power for the display device itself, meaning 
that the second screen would go off as well. 
[0004] The present Inventor has also noticed that 
10 displaying control information while viewing a screen 

results in the control information being displayed upon the 
screen being displayed in some cases, obstructing viewing of 
the screen. 

15 SUMMARY OF THE INVENTION 

[0005] The present invention has been made to solve the 
aforementioned problems, and accordingly, it is an object 
thereof to provide a control device and control method for 
20 controlling a display device such that multiple viewers 

watching separate screens on a single display device do not 
interfere with viewing of each other with control operations 
including operating the power source. 

[0006] To this end, according to a first aspect of the 
25 present invention, a display control device for controlling 
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a display device capable of displaying multiple screens on a 
display region, comprises a display control circuit for 
controlling the display device according to a command input 
from multiple input devices. The display control circuit 
controls the display device so as to delete a screen region 
controlled by a predetermined input device which is one of 
the plurality of input devices without turning the electric 
power source of the display device off in the event that a 
screen region to be controlled by another input device has 
been set, and turn the electric power source of the display 
device off in the event that a screen region to be 
controlled by another input device has not been set , in 
accordance with a predetermined command input from the 
predetermined input device. 

[0007] A specific example of the input device is a remote 
control device. While pressing the power button of a remote 
control device transmits predetermined commands, for example, 
according to this aspect , multiple types of control can be 
assigned to a predetermined command, so that control is 
effected in different ways according to whether a screen 
region to be controlled by another input device has been set 
or not. Particularly, in the event that a screen region to 
be controlled by another input device has been set, pressing 
the power button of the remote control devices does not turn 
off the electric power source of the display device as with 
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conventional arrangements but rather simply controls the 
display device so as to delete the screen region controlled 
by this input device, and leave the screen region controlled 
by the other input device displayed on the display device. 
5 On the other hand, in the event that there is no screen 

region set to be controlled by another input device, this 
action controls the display device so as to turn off the 
electric power supply thereof. Note that at the time of 
deleting the screen region, the screen to be displayed on 
10 the screen region may be displayed as a reduced screen (e.g., 

thumbnail), or as an icon or tab corresponding to this 
screen. 

[0008] The concept of turning off the electric power of 
the display device here is not restricted to turning off all 

15 electric power of the display device, and rather includes 

realizing a state wherein part of the electric power is cut 
off and part of the electric power source supply is 
maintained, control for making transition to a state wherein 
the electric power supplied by the electric power source 

20 lower than the normal display state, and so forth. 

Preferably, control can be made so as to realize a standby 
state from which the display device can resume normal 
display under control by an input device or other control 
means . 

25 [0009] Also, in the present Application, the term "screen 
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region is set" means essentially to realize a state wherein 
it can be recognized that the state in which the screen 
region exists should be maintained. Various arrangements 
may be made to carry out this, such as the position of the 
5 screen region being set, a flag indicating that the screen 

region is in use being set, and so forth. 
[0010] According to a second aspect of the present 
invention, a display control device for controlling a 
display device capable of displaying multiple screens on a 

10 display region comprises a display control circuit for 

controlling the display device according to a command input 
from multiple input devices. The display control circuit 
controls the display device so as to turn the electric power 
source of the display device on in the event that the 

15 electric power source of the display device is not on, and 

set a screen region to be controlled by a predetermined 
input device which is one of the plurality of the input 
devices in the event that the electric power source of the 
display device is on, in accordance with a predetermined 

20 command input from the predetermined input device. 

[0011] With a preferable configuration, in the event that 
the electric power of the display device is not on, the 
electric power source is turned on according to the 
predetermined command and also control is effected to set 

25 the screen region to be controlled by the predetermined 



input device. 

[0012] The concept of turning on the electric power of 
the display device here is not restricted to making 
transition from a state wherein all electric power to the 
display device is off to a state wherein electric power 
source supply is provided so as to enable normal display, 
rather, this also includes control for making transition 
from a state wherein a part of the electric power is being 
supplied (preferably, a state from which the display device 
can resume normal display under control by an input device 
or other control means) to a state wherein electric power 
source supply is provided so as to enable normal display, 
[0013] According to a third aspect of the present 
invention, a display control device for controlling a 
display device capable of displaying multiple screens on a 
display region comprises a display control circuit for 
controlling the display device according to a command input 
from multiple input devices. The display control circuit 
controls the display device so as to turn the electric power 
source of the display device on in the event that the 
electric power source of the display device is not on, and 
in the event that a screen region to be controlled by 
another input device has been set , and realize a state 
wherein both the screen region controlled by the 
predetermined input device and the other screen region are 



set , in accordance with a predetermined command input from 
the predetermined input device. 

[0014] While the first through third aspects of the 
invention indicate configurations using multiple input 
devices f the present invention also includes arrangements 
otherwise. That is to say, other screens to be taken into 
consideration are not restricted to screens controlled by- 
input devices such as other remote control devices . 
[0015] That is to say, the present invention has the 
following aspects wherein a "screen region other than the 
screen region to be controlled by the input device" may be a 
screen region controlled by another input device other than 
this input device and operated by a viewer of the display 
device, or may be a screen region which is not based on 
operations made by a viewer of the display device and rather 
is forcibly controlled by external commands not based on 
instructions from the viewer of the display device. The 
following fourth through sixth aspects of the present 
invention cover this concept . 

[0016] That is, according to a fourth aspect of the 
present invention, a display control device for controlling 
a display device capable of displaying multiple screens on a 
display region comprises a display control circuit for 
controlling the display device according to a command input 
from an input device. The display control circuit controls 
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the display device so as to delete a screen region 
controlled by the input device without turning the electric 
power source of the display device off in the event that a 
screen region other than the screen region to be controlled 
5 by the input device has been set, and turn the electric 

power source of the display device off in the event that a 
screen region to be controlled by another input device has 
not been set, in accordance with a predetermined command 
input from the predetermined input device. 

10 [0017] Also, according to a fifth aspect of the present 

invention, a display control device for controlling a 
display device capable of displaying multiple screens on a 
display region comprises a display control circuit for 
controlling the display device according to a command input 

15 from an input device. The display control circuit controls 

the display device so as to turn the electric power source 
of the display device on in the event that the electric 
power source of the display device is not on, and set a 
screen region to be controlled by the predetermined input 

20 device in the event that a screen region is set on the 

display region, in accordance with a predetermined command 
input from the predetermined input device. 
[0018] Further, according to a sixth aspect of the 
present invention, a display control device for controlling 

25 a display device capable of displaying multiple screens on a 



display region comprises a display control circuit for 
controlling the display device according to a command input 
from multiple input devices. The display control circuit 
controls the display device so as to turn the electric power 
source of the display device on in the event that the 
electric power source of the display device is not on, and 
in the event that a screen region other than the screen 
region to be controlled by the input device has been set , 
realize a state wherein both the screen region controlled by 
the input device and the screen region other than the screen 
region to be controlled by the input device are set, in 
accordance with a predetermined command input from the 
predetermined input device . 

[0019] A specific example of such an aspect is a 
configuration wherein the display device displays a screen 
not based on user operations, i.e., a display control 
circuit sets a screen region either autonomously 
(independent of viewer operations), or forcibly in 
accordance with instructions of a transmitter of image 
signals which are to be displayed. 

[0020] Note that the above -described different types of 
control according to a predetermined command (including 
arrangements wherein a predetermined control is performed in 
some cases and not performed in other cases) can be suitably 
realized by providing a state evaluating circuit for 
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evaluating what case the current state is equivalent to. Of 
course, this evaluating circuit is not restricted to a 
circuit dedicated to such evaluation, and in the event that 
a circuit performing other processing is configured so as to 
be capable of this evaluation as well, this circuit becomes 
the evaluating circuit as referred to here. An example of 
such a circuit is a general -purpose arithmetic circuit which 
is operated by a program. 

[0021] Note with the present invention, in the event that 
a particular screen region can be correlated with a 
particular input device with regard to a particular control, 
the particular screen region is the screen region controlled 
by the particular input device. As long as this condition 
is satisfied, the screen region controlled by a particular 
input device may be arranged to be controlled by control 
means other than the particular control device (e.g., other 
input devices ) . Let us say for example that there are two 
screen regions, with one input device (a first input device) 
corresponding to one screen region (a first screen region), 
wherein control of channel selection for the screen 
displayed on the first screen region is performed as the 
particular control thereof, and with other input means 
corresponding to another screen region (a second screen 
region), so that in the event that control the same as the 
particular control for the first screen region by the first 



- 11 - 



input device (control for channel selection in this case) is 
to be performed regarding the second screen region, the 
first screen region is controlled by the first control 
device and the second screen region is controlled by the 
5 other control means. Now, an arrangement may be made 

wherein the other control means perform control such as 
adjusting the brightness of the screen, including the first 
screen region, but even in such cases, the first screen 
region is a screen region controlled by the first input 

10 device. Also, in the event that a particular input device 

can be correlated with a part of multiple screen regions 
with regard to a particular type of control, and cannot be 
correlated with the other screen regions regarding this type 
of control, the screen region correlated with the particular 

15 input device is the screen region controlled by the 

particular input device. 

[0022] Also, according to a seventh aspect of the present 
invention, a display control device for controlling a 
display device capable of displaying multiple screens on a 

20 display region comprises a display control circuit for 

controlling display of screens corresponding to each of a 
plurality of input devices, and display of control 
information corresponding to at least a predetermined input 
device of the plurality of input devices . In the event that 

25 a screen region corresponding to an input device other than 
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the predetermined input device has been set on the display 
region, the display control circuit controls the position of 
the region where the control information is displayed, such 
that a state can be realized wherein at least one part of 
the region where the control information is displayed does 
not overlap the screen region corresponding to the other 
input device . 

[0023] A configuration partly sharing the feature of the 
above seventh aspect may be made wherein the display device 
sets a screen region independent from user operations. That 
is, according to an eighth aspect of the present invention, 
a display control device for controlling a display device 
capable of displaying multiple screens on a display region 
comprises a display control circuit for controlling display 
of each of a screen controlled by an input device and 
screens other than the screen controlled by the input device, 
and display of control information corresponding to the 
input device. In the event that a screen region other than 
the screen region controlled by the input device has been 
set on the display region, the display control circuit 
controls the position of the region where the control 
information is displayed, such that a state can be realized 
wherein at least one part of the region where the control 
information is displayed does not overlap the screen region 
other than the screen region controlled by the input device. 
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[0024] A specific example of a configuration for 
realizing such control is a configuration including a 
circuit, for recognizing the presence and position of the 
screen region regarding which a non-overlapping state is to 
be realized, in the display control circuit. 
[0025] Control of the position of the region where the 
control information is to be displayed can be controlled by 
setting either absolute coordinates for stipulating the 
position, or relative coordinates as to a suitable object 
such as a screen or the like, to a desired value. An 
example is a configuration using a display device having a 
rectangular display region. With the upper left corner of 
the display region as the point of origin, the X axis is set 
in the horizontal direction and the Y axis in the vertical 
direction. In the event that a rectangular region is to be 
set as the region where the control information will be 
displayed, a region can be set from X(k) to X(k + 200) for 
example in the X-axial direction, and from Y(p) to X(p + 
100) for example in the Y-axial direction, thereby setting a 
region 200 pixels in the horizontal direction by 100 pixels 
in the vertical direction, with the parenthesis indicating 
coordinates in increments of pixels. In this example, the 
position of the region for display in the control 
information is expressed by the four points of: the starting 
and ending points in the X-axial direction, and the starting 
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and ending points in the Y-axial direction. Control of the 
position of this region for display in the control 
information may be such that all four points are variable, 
or with one or two of the points fixed and the remaining 
points variable. Another way of expressing the region where 
the control information is to be displayed is to set the 
coordinates of one point at the upper right of the region 
for example, and to specify the diagonal length of the 
region where the control information is to be displayed. Of 
course, shapes other than rectangles may be used for this 
region, as well, with similarly suitable methods being used 
for specifying the position thereof. 

[0026] Now, while various configurations may be employed 
for effecting control such that a state can be realized 
wherein at least one part of the region where the control 
information is displayed does not overlap the screen region 
regarding which overlapping is to be avoided, one example is 
to display the region where the control information is 
displayed so as to overlap on the screen region correlated 
with the input device with which the control information is 
correlated. 

[0027] Control information correlating to the input 
device may be information generated as a result of operating 
the input device, or selections to be made by operating the 
input device. For information displayed by operating the 



input device with regard to a television broadcast screen, 
an example of the former is information of a channel (e.g., 
channel No., etc.) selected by operating the input device, 
and an example of the latter is a program table including 
multiple programs which can be selected from by operating 
the input device . 

[0028] The input device is preferably operated by the 
user of the display device, and in the event that there are 
multiple input devices probably, both the predetermined 
input device and the other input device are preferably 
operated by users, further preferably by different users of 
the display device, which may or may not be human beings. 
[0029] A suitable arrangement for the displayed screen in 
the screen region controlled by the input device is a screen 
for displaying moving picture programs such as television 
programs and the like. 

[0030] As mentioned earlier, remote control devices are 
suitably used for the input devices. The later-described 
embodiments disclose a configuration wherein multiple remote 
control devices are used as multiple input devices as a 
particularly preferable arrangement. Note that the phrase 
"remote control device" refers to a device capable of 
operating the display device at a distance from the casing 
which houses the display control circuit according to the 
present invention. However, with the present invention, the 



casing which houses the display control circuit may also be 
provided with an input portion such as buttons and the like, 
in which case the input portion functions as an input device. 
[0031] The display control circuit may be configured as a 
single integrated circuit, or may be configured by combining 
one multiple circuits each having one or more functions. 
[0032] According to another aspect of the present 
invention, a display control method for controlling a 
display device capable of displaying multiple screens on a 
display region comprises the steps of : accepting a 
predetermined command from a predetermined input device; and 
deleting a screen region controlled by a predetermined input 
device which is one of the plurality of the input devices 
without turning the electric power source of the display 
device off in the event that a screen region to be 
controlled by another input device has been set , and turning 
the electric power source of the display device off in the 
event that a screen region to be controlled by another input 
device has not been set , in accordance with a predetermined 
command . 

[0033] More concisely, the method has a step for 
receiving predetermined commands from an input device, and a 
step for effecting control according to the predetermined 
commands . An example of receiving commands is a step 
wherein predetermined commands , generated by a remote 



control device or an input portion provided on the casing 
which houses the display control circuit being operated, are 
input to the display control circuit . 

[0034] According to another aspect of the present 
invention, a display control method for controlling a 
display device capable of displaying multiple screens on a 
display region comprises the steps of: a first signal 
processing step for displaying screens corresponding to each 
of the a plurality of input devices; and a second signal 
processing step for displaying control information 
corresponding to at least a predetermined input device of 
the plurality of input devices. The second signal 
processing step comprises a step for, in the event that a 
screen region corresponding to an input device other than 
the predetermined input device has been set on the display 
region, controlling the position of the region where the 
control information is displayed, such that a state can be 
realized wherein at least one part of the region where the 
control information is displayed does not overlap the screen 
region corresponding to the other input device. 
[0035] As a specific way of carrying out the signal 
processing for displaying screens corresponding to each of 
the multiple input devices, a configuration may be used 
which performs signal processing for forming image signals 
synthesized of image signals making up screens corresponding 
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to each of the multiple input devices. Also, a 
configuration may be used which performs signal processing 
for forming image signals synthesized of image signals 
making up screens corresponding to the screen region 
corresponding to the predetermined input device and image 
signals making up screens corresponding to the screen region 
corresponding to an input device other than the 
predetermined input device. Further, a configuration may be 
used which performs signal processing for forming image 
signals synthesized of image signals for the control 
information and other image signals. 

[0036] According to another aspect of the present 
invention, a display control method for controlling a 
display device capable of displaying multiple screens on the 
display region comprises a first signal processing control 
step for controlling display of each of a screen controlled 
by an input device and screens other than the screen 
controlled by the input device, and a second signal 
processing control step for displaying control information 
corresponding to at leas a predetermined input device of the 
input devices. The second signal processing control step 
comprises a step for, in the event that a screen region 
other than screen region controlled by the input device has 
been set on the display region, controlling the position of 
the region where the control information is displayed, such 



that a state can be realized wherein at least one part of 
the region where the control information is displayed does 
not overlap the screen region other than the screen region 
controlled by the input device. 

[0037] According to additional aspects of the present 
invention, display control methods corresponding to the 
display control devices of the first through ninth aspects 
of the present invention can also be provided. 
[0038] According to still other aspects of the present 
invention a display system can be comprises of a display 
device capable of displaying a plurality of screens on a 
display region, and a display control device according to 
the aspects of the present invention as discussed above. 
[0039] Further objects, features and advantages of the 
present invention will become apparent from the following 
description of the preferred embodiments with reference to 
the attached drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] Fig. 1 is a block diagram illustrating the 
configuration of a system to which the present invention is 
applied. 

[0041] Fig. 2 is a block diagram describing the details 
of a television set . 
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[0042] Fig. 3 is a block diagram describing the details 
of first and second remote control devices. 

[0043] Fig. 4 is a diagram illustrating an example of the 
first and second remote control devices. 
[0044] Fig. 5 is a diagram describing an RDC table. 
[0045] Fig. 6 is a diagram describing an RDC table with a 
viewer A viewing. 

[0046] Fig. 7 is a diagram describing an RDC table with 
viewers A and B individually viewing. 
[0047] Fig. 8 is a diagram describing a distance 
measurement table . 

[0048] Fig. 9 is a diagram illustrating an example with 
the viewer A viewing alone. 

[0049] Fig. 10 is a diagram illustrating an example with 
the viewers A and B viewing individually. 

[0050] Fig. 11 is a diagram illustrating an example with 
the viewers A and B viewing individually. 

[0051] Fig. 12 is a diagram illustrating an example with 
the viewer A adding a screen. 

[0052] Fig. 13 is a diagram illustrating an example with 
the viewer A changing the screen size. 

[0053] Figs. 14A through 14C are diagrams illustrating a 
menu display example with the viewer A viewing alone. 
[0054] Fig. 15 is a diagram illustrating a menu display 
example with the viewer B not viewing. 
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[0055] Fig. 16 is a diagram illustrating an example of a 
menu display for the viewer A with the viewers A and B 
viewing individually. 

[0056] Fig. 17 is a diagram illustrating an example of a 
5 menu display for the viewer B with the viewers A and B 

viewing individually . 

[0057] Fig. 18 is a diagram describing the flow of key 
reception operations . 

[0058] Fig. 19 is a diagram describing the flow of power 
10 key operations. 

[0059] Fig. 20 is a diagram describing the flow of screen 
key operations. 

[0060] Fig. 21 is a diagram describing the flow of screen 
display operations. 
15 [0061] Fig. 22 is a diagram describing the flow of 

viewing region changing operations. 

[0062] Figs. 23A and 23B are diagrams describing the flow 
of menu processing operations. 

[0063] Fig. 24 is a diagram describing the flow of remote 
20 control processing operations. 

[0064] Fig. 25 is a diagram illustrating an example of 
the flow of control operations using the power key. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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[0065] Embodiments of the present invention will now be 
described with reference to the drawings . 
First Embodiment 

[0066] Fig. 1 is a block diagram illustrating the 
configuration of a display system to which the present 
invention has been applied. In this drawing, reference 
numeral 1.1 denotes a television set for performing 
television reception, transmission/reception of data to and 
from devices connected to a network Sl.l, and 
transmission/reception of data to and from first and second 
remote control devices 1 . 2 and 1.3, and displaying pictures 
and operation data and the like as well as outputting audio. 
The first and second remote control devices 1.2 and 1.3 are 
used for a single television viewer or multiple television 
viewers to control and operate the television set 1.1, a VCR 
device 1.4, and so forth. The VCR device 1.4 records and 
plays picture and audio data from the television and 
otherwise. These are controlled through the network Sl.l, 
whereby the pictures and audio can be output to the 
television set 1.1. The network Sl.l connects the 
television set 1.1, the VCR device 1.4, and so forth, so 
that data can be transmitted and received. 

[0067] Fig. 2 is a diagram describing the television set 
1.1 in detail. A display system can be configured with this 
television set alone, as well. Reference numeral 1.101 



denotes an antenna device for receiving external television 
airwaves and converting this into high-frequency electrical 
signals, which are introduced to a later-described tuner 
unit 1.102. Reference numerals 1.102a, 1.102b, and 1.102c 
denote tuner units, which perform amplification of the high- 
frequency television signals from the antenna unit 1.101, 
selection of desired stations, demodulating, splitting into 
picture/audio data and other data signals, and output of the 
picture/audio data to a decoder unit. Other data signals 
are output to a bus SI. 101, if necessary. 

[0068] Reference numerals 1.103a, 1.103b, 1.103c, and 
1.103d are decoder units, for decoding the encoded 
picture/audio data from the above- described tuner units and 
a later-described external interface unit 1.130 so as to be 
capable of being subjected to later-described processing, 
display, and so forth, with the pictures being input to a 
later-described enlargement /reduction unit 1.104, and the 
audio to an audio control unit 1.123. 

[0069] The enlargement /reduction unit 1.104 enlarges or 
reduces , or scales , the decoded picture signals according to 
the commands from a later- described system control unit 
1.190, and outputs to an image control unit 1.121. The 
image control unit 1.121 switches between or synthesizes 
picture data from enlargement /reduction units 1.104a, 1.104b, 
1.104c, and 1.104d, and OSD picture data selected via the 
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bus SI. 101, under control of the system control unit 1.190, 
and outputs to a later-described display device 1.122. 
[0070] The display device 1.122 displays picture data 
from the image control unit 1.121. This display device is 
5 capable of simultaneously displaying all or part of four 

screens corresponding to picture signals input from each of 
the enlargement /reduction units 1.104a through 1.104d. 
[0071] The audio control unit 1.123 switches between or 
synthesizes audio data from the tuner units 1.102a through 

10 1.102c, the external interface unit 1.130, and the internal 

bus SI. 101, controls volume, tone, presence, and so forth, 
and outputs to a later-described audio output unit 1.124 and 
audio transmission units 1.125a through 1.125c. The audio 
output unit 1.124 amplifies the audio signals input from the 

15 audio control unit 1.123, and outputs audio from the 

speakers. The audio transmission units 1.125a through 
1.125c retransmit audio data from the audio control unit 
1.123 to the first and second remote control devices 1.2 and 
1.3. 

20 [0072] The external interface unit 1.130 transmits and 

receives data between the television set 1.1 and the VCR 
device 1.4 via the bus SI. 101. The remote control 
controlling unit 1.140 is a remote control 
transmission/reception control unit which uses infrared 

25 communication, exchanging data with the first and second 



remote control devices 1.2 and 1.3 from which transmission 
is made under operations of a viewer, and transmitting the 
received data to a system control unit 1.190. 
[0073] Reference numeral 1.150 denotes a parameter 
storing unit for storing information regarding a remote 
control device which is operated, and information regarding 
the screen displayed by the remote control device. The 
later-described Remote-control/Display Control table 
(hereafter referred to as "RDC table") is within this 
parameter storing unit . 

[0074] The enlargement /reduction units 1.104a through 
1.104d, image control unit 1.121, system control unit 1.190, 
and parameter storing unit 1.150, together make up a display 
control circuit . 

[0075] Fig. 5 illustrates an example of the contents of 
the RDC table. The television set 1.1 divides the display 
region of the display device into multiple regions (screen 
regions), enabling various types of display, operation, and 
control. The divided regions are operated with individual 
remote control devices, and the ID of the operated remote 
control device is registered in the item "remote control ID" 
With the present embodiment, a particularly suitable 
arrangement has been made wherein multiple screens 
controlled by the remote control device corresponding to 
each screen region can be displayed in each screen region. 
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In the event that only one screen needs to be controlled by 
each remote control device, a configuration may be made 
wherein the screen is set equivalent to the one screen 
region controlled by each remote control device. 
[0076] In the event that the remote control device is not 
operating the television set 1.1, i.e., in the event that no 
screen has been set thereby and no commands or data are 
being exchanged, an operating register is set to an all- 
clear state, and in the event that menu processing is being 
performed between the remote control device and the 
television set 1.1 though not displayed on the television 
set 1.1, a "menu flag" is set. 

[0077] Also, in the event that display is being made on 
the television set 1.1, a "viewing flag" is set. In the 
event that a viewing flag is set for a region corresponding 
to the remote control ID "IDl", it can be understood that a 
screen region to be controlled by the remote control device 
having the ID of IDl has been set . In the event that a 
viewing flag is set for a region corresponding to the remote 
control ID "ID2", it can be understood that a screen region 
to be controlled by the remote control device having the ID 
of ID2 has been set. 

[0078] The distances between the television set 1.1 and 
the first and second remote control devices 1.2 and 1.3 are 
measured and transmitted to the television set 1 . 1 with the 
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first and second remote control devices 1.2 and 1.3, where 
distance data regarding distance between the television set 
1.1 and the remote control devices is stored. As for the 
display region, diagonal coordinates of the rectangular 
screen region which can be displayed, operated, and 
controlled with the remote control devices are stored. 
[0079] An order of priority is established for cases 
wherein multiple screen regions compete for resources, with 
viewers who began viewing at an earlier point in time given 
higher priority. At the time of setting the operating 
register with a remote control device, other operating 
registers are inspected, and a value lower than that of the 
other operating registers is set. This value is cleared at 
the time of clearing the operating register. Output of 
audio from the television set 1.1 is given priority in order 
of the priority of the devices . 

[0080] The screen mode sets the display mode such as the 
size of the screen displayed in the event that multiple 
screens are to be displayed within each screen region, 
including an option for displaying the screens at equal 
sizes . In the event that only one screen is to be displayed 
"single" is set here. This item remains cleared unless the 
region is being operated by the remote control device, i.e., 
no screens are controlled so as to be displayed in the 
region . 
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[0081] The display screen information is input 
information regarding the images, audio, and so forth, of 
each screen displayed within the screen region, made up of a 
screen ID assigned to each screen, input information such as 
input source, resolution, aspect ratio, audio format, and 
output information such as display start position, diagonal 
display size, audio output destination, volume, and so forth 
The screen ID is set based on the input information in the 
event that a display is being made on the television set 1.1 
and is clear otherwise. Up to four screen IDs can be 
assigned to each remote control ID. Once this information 
is stored, it is held even in the event that the electric 
power is turned off, and serves as a reference value at the 
next time a screen display is made. 

[0082] Fig. 5 indicates that the first and second remote 
control devices 1.2 and 1.3 have transmitted some sort of 
data to the television set 1.1, whereby the remote control 
IDs thereof have been registered. The remote control device 
1.2 has priority here. Two screens having screen ID1 and 
screen ID3 are displayed by the remote control ID1 based on 
the display screen information 1 and display screen 
information 2, and one screen having screen ID2 is displayed 
by the remote control ID2 based on the display screen 
information 2. 

[0083] The system control unit 1.190 is connected to the 
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later-described bus SI ,101, and centrally controls the 
internal components of the television set 1.1. For 
television reception, the system control unit 1.190 controls 
the antenna unit 1.101 and the three tuner units 1.102a 
through 1.102c, and switches channels, performs billing 
control, performs control under EPG data, and so forth. The 
system control unit 1.190 also controls the 

enlargement /reduction units 1.104a through 1.104d according 
to the display size. Also, the system control unit 1.190 
controls the image control unit 1.121, and performs 
synthesizing and display control of picture/audio signals 
from the tuner units 1.102a through 1.102c and VCR device 
1.4, and icons and various types of information displays 
entering via the bus SI. 101. 

[0084] In the same way, the system control unit 1.190 
controls the audio control unit 1.123 so as to control 
synthesizing and output of audio, and controls output to the 
audio output unit 1.124 and the audio transmission units 
1.125a through 1.125c. Also, the system control unit 1.190 
controls the external interface unit 1.130, and controls the 
VCR device 1.4 connected via the network Sl.l so as to 
exchange data therewith. Such control effected by the 
system control unit 1.190 is performed as suitable upon 
judging signals from the tuner units 1.102a through 1.102c 
and the external interface unit 1.130, based on signals from 
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the remote control controlling unit 1.140. 

[0085] The internal bus SI. 101 is a data and control bus, 
within the television set 1 . 1 through which the picture and 
audio data is transmitted as well as various types of 
information, as described above. 

[0086] Note that even in the event that the electric 
power source of the television set 1.1 is off, the external 
interface unit 1.130, the remote control controlling unit 
1.140, the parameter storing unit 1.150, and the system 
control unit 1.190 remain operating to receive key data from 
the remote control devices and control the television set 
1.1 and so forth. 

[0087] Fig. 3 is a detailed block diagram of the first 
and second remote control devices 1.2 and 1.3 used with the 
present embodiment. Both the first and second remote 
control devices 1.2 and 1.3 have the same configuration, so 
while the reference numerals indicate that the first remote 
control device 1.2 is being described, description will 
proceed here without giving consideration to which remote 
control device is being described unless stated otherwise. 
[0088] Reference numeral 1.201 denotes a key button unit, 
where the later -described key 1.201po, key 1.201mn, and so 
forth, for operating the television set 1.1, are arrayed. 
Reference numeral 1.202 denotes a data 

transmission/reception unit for transmitting remote control 
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data generated by the key button unit 1.201 to the remote 
control controlling unit 1.140 within the television set 1.1, 
receiving data from the television set 1.1, and so forth. 
Reference numeral 1.210 denotes a display unit for 
displaying operating information, messages, etc., necessary 
for operating the television device 1.1. The information 
and messages include those received from the television 
device 1.1. 

[0089] Reference numeral 1.220 denotes an audio reception 
unit , whereby the remote control device 1 . 2 receives audio 
data transmitted from the audio transmission unit 1.125 and 
the remote control device 1 . 3 receives audio data 
transmitted from the audio transmission unit 1.125b, which 
is demodulated and output to the audio output unit 1.230. 
The audio output unit 1.230 amplifies the audio data from 
the audio reception unit 1.220, and outputs the audio data 
from the speakers . 

[0090] Reference numeral 1.240 denotes a distance 
measuring unit which is of the same type used in cameras and 
the like, wherein infrared rays are emitted toward a subject 
of measurement, and the distance thereto is measured using 
the reflecting light therefrom. Pressing any of the buttons 
in the keyboard unit 1.201 toward the television set 1.1 
emits an infrared ray toward the television set 1.1, whereby 
the distance from the remote control device to the 
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television set 1.1 can be measured. 

[0091] Reference numeral 1.290 denotes a remote control 
controlling unit , which scans the matrix of the key button 
unit 1.201, determines which keys have been pressed, applies 
a key code, controls the distance measuring unit 1.240, 
measures the distance between the television set 1 . 1 and the 
remote control device, controls a data 

transmission/reception unit 1.202 and communicates with the 
television set 1.1, thereby transmitting various types of 
data such as pressed key code information and distance 
measurement data, receiving various types of data such as 
messages, operating panels, icons, and so forth, displaying 
various types of information on the display unit 1.210 such 
as the received data, and controlling the volume of the 
audio data received with the audio reception unit 1.220, and 
so forth. 

[0092] The remote control device has a unique remote 
control ID stored in the control unit 1.290, so that at the 
time of transmitting data, transmitting the remote control 
ID before transmitting the data allows the system to 
determine which remote control device is making the 
transmission. With the present embodiment, the remote 
control device 1.2 has the remote control ID of " ID1" , and 
the remote control device 1 . 3 has the remote control ID of 
n ID2" . 
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[0093] Fig. 4 illustrates an external view of either of 
the two remote control devices 1 . 2 and 1.3, corresponding to 
Fig. 3. Reference numeral 1.201po denotes the power key for 
turning the electric power source of the television set 1 . 1 
on and off, and 1.201sc denotes a screen key for adding and 
deleting screens. 

[0094] The television set 1.1 is arranged so as to be 
able to display up to four screens within a specified screen 
region with one remote control device, and the user can 
rotate from one to four screens by pressing the screen key 
1.201sc. The contents are displayed based on the above- 
described display screen information, and a screen ID is 
assigned to each screen displayed. 

[0095] Also, the screen key 1.201sc is used as a setting 
key for starting individual viewing with another remote 
control device. n the event that the screen key 1.201sc is 
pressed on another remote control device for another viewer, 
the later-described screen key processing and viewing region 
changing processing is activated so that a region 
independent from the other viewer is established, and up to 
four screens can be set within this region for viewing and 
operating the television set 1.1. Note that an arrangement 
may be made wherein commands for establishing a screen 
region at the time of starting display of a screen under 
control of the remote control device (and also turning on 



the power in some cases ) , and also deleting the screen 
region at the time of ending display of the screen 
controlled by the remote control device (and also turning 
off the power in some cases) are generated by operating the 
power key rather than the screen key 1.201sc described later 
[0096] Reference numeral 1.201rs is a screen resize key 
which, when pressed in a multi-viewer state, executes 
distance measurement between the television set 1.1 and the 
remote control device, based upon which the later- described 
viewing region changing processing is activated and the size 
of the screens displayed on the television set 1 . 1 are reset 
[0097] Reference numeral 1.201tv denotes the basic keys 
for television viewing, such as an input switching key, 
channel selecting keys, volume keys, and so forth. 
Reference numeral 1.201mn denotes extended television 
operations keys such as a menu key, up -down -right -left 
cursor keys, and so forth. 

[0098] Next, the operations of the present embodiment 
will be described with reference to the above description 
and to Figs. 9 through 21. First, several basic individual 
operations will be described. The operations at the remote 
control device side for key transmission between the 
television set 1.1 and the first and second remote control 
devices 1.2 and 1.3 according to the present invention, and 
distance measurement thereof, will be described with 



reference to Fig, 24. 

[0099] The remote control device performs key scanning 
with the remote control controlling unit 1.290, to detect 
keys being pressed (S2801). Upon a television viewer 
pressing a key on the remote control device, key data 
corresponding to the button is generated, and transmitted to 
the remote control controlling unit 1.140 of the television 
set 1.1 from the data transmission/reception unit 1.202. 
The remote control ID data of the remote control device is 
included in the key data, so the remote control device which 
has transmitted the key data can be determined from the 
remote control ID data (S2802). 

[0100] Next, the flow waits for response to reception of 
the transmitted key from the remote control controlling unit 
1.140 (S2803). In the event that there is no response for a 
predetermined amount of time, judgment is made whether to 
execute error processing under the assumption that the 
pressed key was not correctly received by the remote control 
controlling unit 1.140 (S2821). 

[0101] In the event that the key code is transmitted from 
the remote control device a predetermined number of times, 
and there is still no response, judgment is made that an 
error has occurred (S2821), error processing is performed, 
and the flow ends. In the error processing, an error 
display is made on the display unit 1.210, and an alarm is 
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output at the audio output unit 1.230, thereby notifying the 
viewer that the pressed key was not correctly transmitted to 
the television set 1.1 (S2822). In the event that judgment 
is made that this is not an error, the flow returns to the 
key scan routine (S2802). 

[0102] In the event that there is a response, a check is 
made regarding whether or not there is a distance data 
request within the response (S2803), and if so, judgment is 
made that the television set 1 . 1 and the remote control 
device are facing one another, and the distance measuring 
unit 1.240 measures the distance between the television set 
1.1 and the remote control device (S2807). The distance 
data is then transmitted to the remote control controlling 
unit 1.140 of the television set 1.1 by the data 
transmission/reception unit 1.202 (S2809). 

[0103] The flow waits for a response again (S2810) and in 
the event that there is a response, the flow ends normally. 
Otherwise, the same error judgment as S2821 is performed 
(S2841), and in the event of an error, error processing is 
performed (S2842), while otherwise, the flow returns again 
to the key scan routine, where the distance data is re- 
transmitted again, and the flow awaits a response from the 
remote control controlling unit 1.140. 

[0104] Next, the control operations by remote control 
device at the television set 1 . 1 side will be described with 



reference to Fig. 18. The remote control controlling unit 
1.140 of the television set 1.1 receives whether or not 
there is remote control key data, and upon receiving data 
(S2101), first, checks whether or not the electric power 
source is on (S2102). 

[0105] In the event that the electric power is off, 
whether or not the received key data includes data 
equivalent to a command corresponding to the electric power 
key is checked, and in the event that the received key data 
does not include data equivalent to a command corresponding 
to the electric power key, a power off response is returned 
to the remote control device and the flow ends (S2141, 
S2142) . 

[0106] In the event that the power is on, or in the event 
that the power is off but the received key data includes 
data equivalent to a command corresponding to the electric 
power key, the remote control ID of the data is checked 
regarding whether the remote control ID has already been 
registered in the RDC table within the television set 1.1, 
and if not registered, the data is registered (S2103, S2104). 
[0107] Subsequently, the key code is registered in the 
key buffer, and an event is activated with regard to the 
listener of the key code (S2105). 

[0108] Further, whether or not the key data contains data 
equivalent to a command requiring distance is checked. Keys 
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which require distance measurement are the power key, screen 
key, resize key, and keys registered in the later-described 
distance measurement key table. The distance measurement 
key table is such as shown in Fig. 8, with registration and 
cancellation being made by application programs deeming 
distance measurement to be necessary. The distance 
measurement key table is placed within the parameter storing 
unit 1.150 (S2106) . 

[0109] In the event that distance measurement is judged 
to be unnecessary, the response to the key reception is a 
distance measurement unnecessary response (S2107). In the 
event that distance measurement is judged to be necessary, a 
distance data request response is transmitted to the remote 
control device 1.2 or 1.3, and distance data is received 
(S2121, S2122) . 

[0110] In the event that the distance data cannot be 
received for a predetermined amount of time, error 
processing is performed based on the same processing as the 
aforementioned S2621 (S2131). In the event of judging that 
an error has occurred, the error response is returned to the 
remote control device 1.2 or 1.3, and the flow ends (S2131, 
S2132). In the event of judging that an error has not 
occurred, a distance data request response is returned again 
(S2131, S2121) . 

[0111] In the event that the distance data is received, a 
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distance data reception response is returned (S2122, S2123), 
and the distance data is written to the distance data space 
for the corresponding remote control ID on the RDC table 
(S2124) . 

[0112] Next, processing regarding the power key pressed 
when the viewer turns the power on or off, or when finishing 
individual viewing, will be described with reference to Fig. 
19. The electric power key processing waits for a power 
source key event to occur from the key reception processing 
unit . In the event that a power source key event is 
confirmed, whether or not the flag of the operating register 
in the RDC table in the parameter storing unit 1.150 has 
been set is checked. In the event that there is no flag set 
in the operating register for the remote control ID of the 
remote control device transmitting the key data, or no flag 
set of an operating register for the remote control ID of 
another remote control device, the electric power source is 
judged to be off, and electric power source on processing is 
performed by the television set 1.1 (S2202, S2211). 
[0113] Subsequently, in the RDC register, the viewer flag 
is set for the operating register corresponding to the 
operated remote control ID, the priority is set to "1" which 
is highest priority, the remote control distance is set, and 
the display region is set to the entire screen, and screen 
display processing is activated and the flow ends (S2211, 
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S2212, S2213, S2214). Thus, the screen region corresponding 
to this remote control device is set . 

[0114] In the event that the operating register of the 
remote control ID of the remote control device which has 
transmitted the key data is not set, but an operating 
register of a remote control ID of another remote control 
device has been set, the television set 1.1 determines to be 
operated by a remote control ID of another remote control 
device other than the remote control device which has 
transmitted the key data, and accordingly key invalid alarm 
processing is performed since the power on/off processing 
cannot be performed (S2202, S2211, S2231). As shown in a 
later-described example, a screen region corresponding to 
this remote control device may be set at this time, but this 
function is not provided to the power key in the present 
embodiment . 

[0115] In the event that a flag is set for the operating 
register of the remote control ID of the remote control 
device which has transmitted the key data, but no operating 
register is set for a remote control ID of another remote 
control device, the television set 1 . 1 is in a power on 
state and is not being operated by any other remote control 
device than the remote control device which has transmitted 
the key data (i.e., a case wherein no screen region is set 
other than the screen region controlled by this remote 
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control device), so the key pressing action is judged to be 
an electric power off action, and accordingly all flags of 
the operating register corresponding to the remote control 
ID of the remote control device which has been operated are 
cleared, and the priority is cleared following which power 
off processing is executed and the electric power source of 
the television set 1.1 is turned off (S2202, S2203, S2241, 
S2242, S2243) . 

[0116] In the event that both the operating register for 
the remote control ID of the remote control device which has 
transmitted the key data, and the operating register for the 
remote control ID of another remote control device, are set, 
the television set 1 . 1 has another screen region set other 
than the screen region controlled by this remote control 
device, so judgment is made that the television set 1.1 is 
in a power on state and that one viewer in the individual 
viewing mode is going to terminate viewing. Accordingly, 
instead of performing power off processing, deleting 
processing is performed for the screen region controlled by 
this remote control device. In this case, the viewing flag 
and priority of the remote control device which has 
transmitted the key data is cleared, and the later-described 
viewing region changing processing is carried out (S2202, 
S2203, S2205, S2206, S2207). 

[0117] Next, screen key processing executed upon the 



screen key being pressed at the time of starting individual 
viewing screen will be described with reference to Fig. 20. 
As described above, in the event that operations are already 
being made with that remote control device, screens are 
added or deleted. 

[0118] The screen key processing unit awaits a screen key 
event to occur from the key reception processing unit 
(S2301). Upon confirmation of the screen key being pressed, 
whether or not the viewing flag is set for the operating 
register for the remote control ID of the remote control 
device of which key has been pressed is checked (S2302), and 
in the event that this is not set, judgment is made that the 
key has been pressed on a remote control device which is not 
operating the television set 1.1, i.e., to start new 
individual viewing, so the later-described viewing region 
changing processing is activated in order to set a screen 
region to be controlled with this remote control device 
(S2303). Now, display on the new screen region (i.e., 
display of a new screen) can be started simultaneously with 
setting of this screen region. 

[0119] In the event that the viewing flag for the 
operating register for the remote control ID of the remote 
control device of which key has been pressed is already set, 
judgment is made that this is a change of screen mode with a 
remote control device already operating a screen, so 



addition or deletion of a screen is performed within the 
region corresponding to the remote control ID of the remote 
control device of which key has been pressed. This 
processing involves checking the number of screen IDs within 
the corresponding region, and in the event that the number 
of screens is less than four a new screen ID and display 
screen information is added, while in the event that the 
number of screen IDs is four, the screen IDs for the three 
screens other than the main screen are cleared (S2311). 
[0120] Further, whether or hot the distance of the remote 
control device with this remote control ID has changed is 
checked (2312), and if so, viewing region changing 
processing is performed (S2304), otherwise, screen display 
processing is performed for the corresponding region (S2313). 
[0121] Next, the screen display processing will be 
described with reference to Fig. 21. With screen display 
processing, first, the number of screen IDs, the screen mode 
(such as two screens, one large and one small, or two 
screens in the same size), and the main screen are inspected 
by the setting values within the RDC table corresponding to 
the remote control ID (S2401, S2402, S2403). The screen 
sizes and start positions are determined based on the 
information and written to the display screen information, 
and display is performed based on this display screen 
information. Changing of the screen mode or main screen is 
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performed by changing the screen mode, which is a menu 
operation ( S2404 ) . 

[0122] The priority is checked, and in the event that 
this is "1", the audio for the main screen is output from 
5 the television set 1.1 main unit (S2408, S2409), and 

otherwise, audio is transmitted from the audio transmission 
units 1.125a and 1.125b (S2421). 

[0123] Next, the viewing region changing processing, 
whereby screen size changing and displaying is performed, 
10 which is necessary in the event that regions are added or 

deleted in individual viewing or in the event that the 
distance between the remote control device and the 
television set has changed, will be described with reference 
to Fig. 22. 

15 [0124] First, the number of viewing regions n is 

determined by the number of viewing flags of operating 
registers or later-described menu flags set (S2601), 
following which the priority of the viewing flags is reset 
in the order that they were set (S2602). 

20 [0125] In the event of adding a region, next, the screen 

ID of the display screen information for the remote control 
ID of the remote control device being operated is checked 
within the RDC table, to check whether or not a screen is to 
be added, and in this case, the input image to be displayed 

25 and the audio are decided (S2603, S2604). 
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[0126] At this time, in the event that there is old 
information left within the RDC table for the input 
information of the display screen items corresponding for 
the remote control ID of the remote control device being 
operated, this is used (S2605), while in the event that 
there is no such information and the screen is new, the 
channel with the lowest frequency of an unused tuner is set 
in the RDC table as the input source. Selection of input 
information can be made by other methods, as well (S2621). 
[0127] Next, based on the remote control device with the 
shortest distance to the television set, the ratio Ri for 
the distance between the television set and the other remote 
control devices is calculated from the distance data of the 
remote control device with the remote control ID of which 
operating register is set, and whether or not this is within 
a predetermined maximum distance ratio value Rmax is checked 
(S2607) . 

[0128] In the event that this is within the range, the 
obtained distance ratio Ri is set as the screen size 
parameter Pi (S2608), and in the event that this exceeds the 
range, the maximum distance ratio value Rmax is set as the 
screen size parameter Pi. An n-1 number of screen size 
parameters Pi are created for an n number of regions (the 
same as the number of remote control devices and operating 
register viewing flags) (S2641). 



[0129] Further, each screen region and the size of the 
largest display screen are determined such that the ratio of 
the diagonal line Di of the largest screen which can be 
displayed on each of the n regions is calculated so as to 
satisfy 

PI : P2 : ••• : Pn - 1 = Dl : D2 : ■•• : Dn. 
[0130] That is to say, the farther the viewer is from the 
television set, i.e., the greater the distance between the 
television set and the remote control device is, the greater 
the screen region and display screen size is. Also, the 
maximum distance ratio value is set so that the display 
screen size can be prevented from becoming excessively small 
in the event that the distance between the television set 
and the remote control device becomes small . 
[0131] The maximum screen size which can be displayed 
within each region is a display with the aspect ratio of the 
display screen information set for the main screen in the 
display screen information for each region. Using this 
aspect ratio enables screen sizes to be determined taking 
into consideration the aspect ratio of the screen (S2609). 
The aforementioned screen display processing is performed 
for each region, screen display is performed, and the flow 
ends (S2610 ) . 

[0132] Next, menu processing will be described with 
reference to Fig. 23. With menu processing, the flow stands 



by awaiting a menu-related key event to occur. Upon a menu 
event occurring, whether or not an operating register has 
been set is checked (S2702), and in the event that this is 
set , judgment is made that display is already being made by 
the remote control device which has caused the menu-related 
key event to occur, so the flow jumps to S2707, and menu 
screen display is performed by the menu-related key event 
processing. 

[0133] In the event that there is no operating register 
set, whether the menu screen display for the menu key event 
processing can be displayed on the remote control device, or 
whether display on the television set is necessary is judged 
(S2703), and in the event that display on the television set 
is judged to be necessary, then an operating register menu 
flag is set, and other registers perform the viewing region 
changing processing so as to secure a screen region (S2705, 
S2706). Upon a screen region being secured, the menu screen 
is displayed. 

[0134] Now, whether the region where an operating 
register is set is one or not is checked (S2707), and in the 
event that this is one, this means that one remote control 
device is used for display on the entire screen, so the menu 
screen is displayed at the default size at the default 
position, and in the event that there is audio, the audio is 
output from the television set (S2731, S2732). 
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[0135] In the event that multiple regions have operating 
registers set, whether or not display can be made within the 
region corresponding to the remote control ID of which the 
menu screen size is operated is judged (S2708), and in the 
event that the menu screen can be displayed without changing 
the size thereof simply by changing the coordinates thereof, 
the coordinates are changed and the menu screen is displayed 
within the region. Further, whether the priority is "1" or 
not is checked, and in the event that this is "1", audio 
output is performed from the television set. Otherwise, the 
audio is transmitted to the corresponding remote control 
device being operated (S2741, S2712, S2713, S2751). In the 
event that display cannot be made within the region due to 
size, the size of the menu screen is reduced to a suitable 
size, coordinates thereof are determined, and the menu 
screen is displayed within the region (S2709, S2710). The 
screen region corresponding to the remote control device is 
first set and then the menu screen, which is the control 
information, is displayed on this screen region, so 
situations wherein the menu screen is displayed on a screen 
region other than the screen region controlled by this 
remote control device can be avoided. Note that various 
other methods can also be used to avoid at least part of the 
control information such as this menu screen being displayed 
overlapping on other screen regions, any of which can be 



employed as long as the control information is displayed by 
selecting a position wherein overlapping onto other screen 
regions can be suppressed based on the coordinates data for 
each screen region. 

[0136] Then, in the same way as above, whether the 
priority is "1" or not is checked, and in the event that 
this is "1", audio output is performed from the television 
set, otherwise, the audio is transmitted to the 
corresponding remote control device being operated (S2712, 
S2713, S2751). 

[0137] On the other hand, in the event that judgment is 
made in S2703 that the menu display can be made on the 
display of the remote control device, processing is 
performed to reduce the sizes of the menu screen so as to be 
displayed on the remote control device, the display data is 
transmitted from the remote control controlling unit 1.140 
to the remote control device performing the menu operations 
where it is display, and in the event that there is audio, 
this is also transmitted from the audio transmitting unit 
(S2721, S2722, S2723). 

[0138] Now, upon display of the menu screen and audio 
output control finishing, judgement is made by key 
processing regarding whether or not menu processing has 
ended (S2715), and in the event that this has not ended, the 
corresponding key processing is performed, this key 
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processing is ended, and a subsequently key input 
interruption is awaited (S2716). In the event that the key 
processing is to end the menu operations and the menu 
display, the menu flag of the operating register is cleared 
and viewing region changing processing is performed, and in 
the event that there is a display region therefor this is 
deleted, other ending processing is performed, and the menu 
processing is ended (S2761, S2762, S2763). 
[0139] Next, as a first operating example, individual 
screen viewing operations of the television set 1 . 1 by a 
viewer A having the first remote control device 1.2 at a 
distance "LI" from the television set 1.1 and by a viewer B 
having the second remote control device 1.3 at a distance 
M L2" from the television set 1.1 will be described. Let us 
say that the distances LI and L2 are in a relation of LI > 
L2 , wherein the ratio L1/L2 is within the maximum distance 
ratio range Rmax. 

[0140] First, as shown in Fig. 9, upon the viewer A at 
the distance LI from the television set 1.1 pressing the 
power switch of the first remote control device 1 . 2 so as to 
turn the electric power source of the television set 1.1 on, 
the remote control ID and key data, and distance data, are 
transmitted from the first remote control device 1.2 to the 
television set 1 . 1 according to the operations shown in Figs . 
18 and 24. 
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[0141] Next, following the flow in Fig. 19 , the distance 
LI is set in the RDC table for the remote control ID1 as 
shown in Fig. 6, the viewing flag of the operating register 
is set, the priority is set to "1", and coordinates for 
indicating the entire screen ((0, 0), (xend, yend) ) are set 
to the region 1 . Other values in the RDC table are contents 
which were set previously by operating the remote control 
device 1.2, and held. Screen display is started following 
the screen processing shown in Fig. 21 described above, and 
viewing is started with channel BS 192 of the tuner A being 
displayed alone over the entire screen with an aspect ratio 
of 16:9, as shown in Fig. 9. The audio is emitted from the 
audio output unit 1.124 of the television set 1.1. 
[0142] Now, let us say that the viewer B presses the 
screen key of the second remote control device 1.3 to 
conduct individual viewing. The remote control ID, screen 
key data, and distance data are transmitted from the second 
remote control device 1.3 to the television set 1.1 
according to the operations shown in Figs. 18 and 24, in the 
same way as described above. 

[0143] Next, following the flow in Fig. 20, the operating 
register of the remote control ID 2 in the RDC table is set 
to "viewing" as shown in region 2 in Fig. 7. The other RDC 
table values are inspected, and the region 1 is set to "1" 
for priority, so the priority for the region 2 is set to "2" 
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the distance is set to the measurement data L2, and the 
viewing region changing process is activated. Other values 
in the RDC table are contents which were set previously by 
operating the second remote control device 1.3, and held. 
This sets the screen region to be controlled by the second 
remote control device 1.3. 

[0144] Following the viewing region changing processing 
in Fig. 22 described above, the number of viewing regions is 
determined to be 2 , and the region 2 is understood to have 
been added later since the priority of region 1 is "1" and 
the priority of region 2 is "2", but the display screen 
information of Tuner B receiving terrestrial broadcast 
channel 4 and displaying at a screen aspect ratio of 4:3 is 
still remaining in the region 2, so this is determined to be 
displayed. 

[0145] The distance ratio L1/L2 is determined from the 
distance LI and the distance L2, which is within the maximum 
distance ratio range Rmax, so the distance ratio is 
determined to be used as a screen size parameter, and region 
1 ((0, 0), (xel, yel)), and region 2 (xs2, ys2), (xend, 
yend) ) are determined such that the ratio of diagonal lines 
of the largest display screens within the two regions equals 

L1/L2 = Dl : D2. 
[0146] The ratio is written to the display region in the 
RDC table, and the screen display processing shown in Fig. 



21 described above is performed so as to make a display such 
as shown in Fig. 10, so that the audio of the Tuner A for 
the region 1 and display screen information 1 is output from 
the television set 1.1 main unit in the same manner as 
before according to the audio priority, and the audio of the 
Tuner B for the region 2 and display screen information 1 is 
transmitted from the audio transmission unit 1.125a to the 
second remote control device 1.3. 

[0147] Next, a case wherein the viewer B conducting 
individual viewing moves from the distance L2 to the same 
distance LI as the viewer A, and then presses the resize key 
of the second remote control device 1.3, will be described 
as a second operating example. Upon the resize key being 
pressed, the key data is received based on the flow shown in 
Figs. 18 and 24, the key data is recognized as resize key 
data, a distance data request is made to the second remote 
control device 1 . 3 , the second remote control device 1 . 3 
measures the distance LI, and transmits this to the 
television set 1.1. Upon receiving the data, the television 
set 1.1 writes the distance data to the distance item in the 
region 2 in the RDC table corresponding to the remote 
control ID 2 , and activates viewing region changing 
processing. 

[0148] In the region viewing changing processing, the 
screen contents are left unchanged by the screen size 



parameters that are recalculated, based on which the regions 
are recalculated and the region coordinates are written, and 
display is made again as shown in Fig. 11, based on the 
screen display processing shown in Fig. 21. In Fig. 11, the 
viewer B has moved away from the television set 1.1, and 
accordingly the screen size for the viewer B has increased, 
compared with Fig. 10. Conversely, in the event that the 
viewer B moves closer to the television set 1.1, the screen 
size of the viewer B becomes smaller. In the event that the 
viewer moves away or moves closer so as to exceed a certain 
range, such that Rmax is exceeded, the screen size does not 
get any larger or smaller. 

[0149] Next, a case wherein, in the state of the first 
operating example, the viewer A presses the screen key to 
display multiple screens within his/her region, the region 1, 
will be described as a third operating example. Let us say 
that the screen mode has been set by menu operations to 
large/small screens . 

[0150] Upon the viewer A pressing the screen key, the key 
data and distance data is received based on the flow shown 
in Figs. 18 and 24 in the same way as described above, 
following which the RDC table is inspected based on the 
screen key processing shown in Fig. 20, showing that the 
number of screen IDs corresponding to the remote control ID 
of the remote control device being operated is 1 as shown in 
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Fig. 6, so a new screen ID 3 and the display screen 
information thereof is added as shown in Fig. 5. At this 
time, for the display screen information, the contents of 
the display screen information 1 shown above within the 
region 1, Tuner C receiving terrestrial broadcast channel 2 
and displaying at a screen aspect ratio of 4:3, is 
determined, and the distance of the remote control device is 
still the same, whereby screen display processing is 
performed. 

[0151] In the screen processing shown in Fig. 21, a small 
screen of the Tuner C is additionally displayed within the 
region 1 as shown in Fig. 12, based on the screen display 
information of the screen ID3 that has been set. Next, let 
us say that the viewer A performs menu operations in the 
above state, so as to change the screen mode from two 
large/small screens to two equal sized screens. Accordingly, 
the key data and distance data is received based on the flow 
shown in Figs. 18 and 24 in the same way as described above. 
For the screen mode changing operation processing, the 
distance data and the changed mode is written to the screen 
mode in the RDC table, and the screen display processing 
shown in Fig. 21 is activated. 

[0152] The screen display processing shown in Fig. 21 
determines the size and position for the display screens of 
the screen ID1 and screen ID3 in the region 1 , based on the 
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changed screen mode for two equal sized screens , and makes a 
display such as shown in Fig. 13. Even though the screen 
mode has changed, the regions of each of the viewers A and B 
does not change, unless the distance of the viewers A and B 
changes . 

[0153] Next, as a fourth operating example, a case will 
be described of the viewer A pressing the menu key of the 
first remote control device 1.2 in order to perform menu 
operations, or the viewer B pressing the menu key of the 
second remote control device 1.3 in order to perform menu 
operations. The display screen displayed by pressing the 
menu key is, as shown in Figs. 14A through 14C, a screen 
consisting of several text phrases in frames which can be 
selected with the cursor keys , and can also be displayed on 
the remote control devices . 

[0154] First, in a case wherein the viewer A is viewing 
alone on the entire screen by operating the first remote 
control device 1.2, in the event that the viewer A presses 
the menu key, the menu screen is displayed at the center 
with the default size and default position regardless of the 
screen mode following the flow in Fig. 22 as shown in Figs. 
14A through 14C, since the operating register is set and 
there is only one screen region set . 

[0155] Also, in the event that the viewer A is viewing 
alone on the entire screen and the viewer B presses the menu 
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key of the second remote control device 1.3 in order to make 
menu operations without pressing the screen key, no 
operating register is set, so a reduced menu screen is 
displayed on the second remote control device 1.3 following 
the flow in Fig. 22 as shown in Fig. 15, since there is no 
screen region but the menu screen can be displayed on the 
remote control device. 

[0156] Also, in a case wherein the viewer A presses the 
menu key with the viewers A and B individually viewing as 
shown in Fig. 10, a display register is set and the screen 
region is not just one, so there is the need to avoid 
displaying the menu screen onto the screen region controlled 
by the second remote control device 1 . 3 operated by the 
viewer B. In the event that judgment is made here that the 
menu screen can be displayed in the region of the viewer A 
at the original size, the menu screen is displayed in the 
region of the viewer A with the default size but changed 
coordinates, following the flow in Fig. 22, as shown in Fig. 
16. 

[0157] On the other hand, in a case wherein the viewer B 
presses the menu key in the above state, a display register 
is set and the screen region is not just one, so there is 
the need to avoid displaying the menu screen onto the screen 
region controlled by the first remote control device 1.2 
operated by the viewer A. In the event that judgment is 
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made here that the menu screen cannot be displayed in the 
region of the viewer B at the original size, the menu screen 
is displayed in the region of the viewer B with a reduced 
size and changed coordinates, following the flow in Fig. 22, 
as shown in Fig. 17. 

[0158] Now, while the present embodiment has been 
described with regard to a menu screen, this holds for all 
types of display to be made as a result of viewer operations. 
Examples include an operating panel for a connected device, 
channel display, volume display, warning messages, icons, 
and so forth. 

[0159] Also, with the present embodiment, a screen key 
has been provided for adding own screen regions (screen 
regions corresponding to the remote control device operated 
by the viewer) when starting individual viewing, and adding 
or deleting own screen regions when multiple screen regions 
thereof are displayed, but an arrangement may be made 
wherein a screen key is not provided, and instead the power 
key is assigned the functions of adding and deleting keys to 
the own screen area. Also, as mentioned above, in the event 
that control is not to be effected to enable display of 
multiple screens in the screen region, adding and deleting 
screen regions can be considered to be equal to adding and 
deleting screens. 

[0160] In a configuration wherein the power key is 



- 59 - 



assigned the functions of adding and deleting keys to the 
own screen area, the operations of the television device 1.1 
in a case of the power key being pressed is shown in the 
flowchart in Fig. 25. Note that all steps other than S2220 
and S2221 are the same as in Fig. 19 # and accordingly, 
description thereof will be omitted. 

[0161] In a case wherein the power key is pressed on the 
first remote control device 1.2 or the second remote control 
device 1.3, and there is no screen displayed corresponding 
to the remote control device of which the key has been 
pressed (i.e., an own screen region has not been set), and 
another screen (a screen controlled by remote control 
operations from another remote control device) is being 
displayed (S2201 -> S2202 S2211), in S2220 an operating 
register and viewing flag are set for the remote control ID 
of the remote control device of which the key was operated, 
and the viewing region changing process is activated (S2221). 
This sets a screen region controlled by the remote control 
device of which the power key was pressed, i.e., a screen to 
be controlled by this remote control device is displayed. 
[0162] According to such control, in a case wherein there 
are no other screen regions to be controlled by other remote 
control devices displayed on the television set 1.1 (no 
other screen regions are set other than the screen region to 
be controlled by the remote control device of which the 
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power key was pressed), the television set 1.1 performs 
power on/off operations in accordance with the pressing of 
the first remote control device 1.2 or the second remote 
control device 1.3, which is the normal function assigned 
thereto. On the other hand, in the event that one or more 
screen regions are displayed on the television set 1.1 other 
than the screen region controlled by the remote control 
device of which the power key was pressed (e.g., screen 
region controlled by other remote control devices) are set, 
pressing the power key on the first remote control device 
1.2 or the second remote control device 1 . 3 performs 
adding/deleting of screen regions for the remote control 
device of which the key is operated. 

[0163] In this way, changing assigning of functions for 
keys according to whether or not screen regions have been 
set other than the screen region controlled by the remote 
control device being operated, enables display control of 
screens corresponding to multiple remote control devices to 
be effected with a simple configuration. 
[0164] It should be noted that the above-described 
example refers to an arrangement wherein multiple remote 
control devices are used as input devices , but input devices 
other than remote control devices can be used, such as 
operating buttons provided on the casing which houses the 
display control circuit (and display device). Also, the 



same control as described above with the first remote 
control device 1.2 is effective in cases wherein, instead of 
the second remote control device 1.3, the display system 
performs control so as to forcibly make a display not based 
on control by viewers . 

[0165] Thus, according to the above -described embodiment, 
the screen size is determined according to the distance 
between multiple viewers and the television set, so a better 
individual screen viewing environment can be provided, 
[0166] Also, setting the upper limit and lower limit of 
the screen with a maximum distance ratio value prevents the 
display screen size from becoming unrealistically small in 
the event that the remote control device is moved close to 
the television set. 

[0167] Also, using the aspect ratio of the contents to be 
displayed at the time of determining the screen region and 
screen size allows a screen size to be decided which takes 
into consideration the aspect ratio of the screen as well. 
[0168] Also, securing regions corresponding to the 
distance between multiple viewers and the television set and 
performing OSD and menu display only within the secured 
regions, provides an environment wherein the actions of one 
viewer do not interfere with the viewing of other viewers . 
[0169] Also, not displaying menu screens on the 
television set that can be displayed on the remote control 
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devices prevents interfering with the viewing of other 
viewers . 

[0170] Further, providing higher priority of audio output 
from the television set for the viewer starting viewing at 
the earliest point prevents interfering with the viewing and 
listening of the viewer which started viewing first, 
[0171] Moreover, turning the electric power source of the 
television set off with the power key is only available for 
the last viewer, so accidental turning off of the television 
set can be prevented, thereby providing an even better 
multi-viewing environment. 

[0172] While the present invention has been described 
with reference to what are presently considered to be the 
preferred embodiments , it is to be understood that the 
invention is not limited to the disclosed embodiments. On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims . The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



